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ABOUT THE COVER

The cover features an exploded view of the developed self-powered thermoregulating
insole. The insole is composed of different specialized subsystems capable of safely regulating
the temperature of the foot while harvesting its mechanical energy upon impact to power itself
without any external conventional power source. The developed prototype has vast
implications upon fossil fuel burning and air-conditioning system usage reduction which may,
one day, revolutionize the footwear industry and save the environment. Above all, however,
the prototype serves as a model, as an inspiration, and as a reminder, that we have the power
to empower ourselves too. Like the insole capable of supplying energy to itself by converting
mechanical energy into thermal energy, the change for the betterment of our world we are
looking lies in the untapped capabilities of our own inquisitive minds. We, ourselves, have the
power to provide the advancements we are waiting for. There just needs to be a way of
extracting these ideas, and there is no better way than the scientific method through research.

FOREWORD
Science and Technology Research (STR) is one challenging part of the PSHS
curriculum. Scholars’ research knowledge and skills are put into practice and application. In
order for them to successfully hurdle the Research Program and complete their projects, their
character is put to test and is honored as they experience the value of collaboration, patience,
diligence and perseverance. STR for sure entails hard work, but definitely is worth going
through as a PSHS scholar. This Publiscience is a collection of the research projects of Batch
2019, and shall serve as a testament of their well-deserved prize for their hard work.
Congratulations Batch 2019!
SHENA FAITH M. GANELA, Ph. D.
Campus Director

My warmest Congratulations to Grade 12, Batch 2019! You have made it with flying
colors because you did not give up. You did not simply settle in finishing your research work
but rather raise the bar of expectations by publishing your research in a journal. Thus far, this
is really one of a kind output that is worthy of praise and emulation.
I have witnessed how you work relentlessly to finish your research. I saw how you
suffered in silence when your letter of request was left unsigned if not returned for corrections
or revisions. You have stretched your patience in encoding your test results, how you patiently
waited for your research teachers or your experts to read and return your drafts.
Now, all’s well that ends well indeed. Your pride and confidence to share your research
masterpiece not only within the realm of our school community but to the public through the
journal Pubiscience are manifestations of your pursuit of truth and excellence, the mark of a
true scholar.
Again, my congratulations for a job well-done.
ROLANDO S. LIBUTAQUE, Ph. D.
Chief, Curriculum Instruction Division
It is every scientist’s desire to have their researches published and utilized by the
community. This is also the vision of PSHSWVC Research Unit for its students who are honed
to become the future Filipino scientists. Publiscience is the culmination of their 3-year
Research experience. It is a training ground for research publication. This may not yet be at the
level of high impact factor peer-reviewed journals, but this is proudly a student-directed and
managed publication. May this serve as a motivation to keep on exploring various scientific
endeavours that will help our fellow Filipinos.
HAROLD P. MEDIODIA
Research Unit Head

RESEARCH PROGRAM
The Research Curriculum of the Philippine Science High School System starts during the
Grade 10 and continues through the Specialization Year Program (SYP) until the final year,
Grade 12.
Research 1
The Research 1 subject tackles the research process as how a study is formulated,
conducted, and shared. The curriculum starts with the discussion of the Research Process as a
whole and goes into depth on Topic Selection, Presentation, and Literature Search, and
Research Design. The students are then made to form a group and conduct their project
implementations and analysis of data gathered. Paper writing of the different parts of the
manuscript were also discussed and Paper Revision was done. At the end of Research 3, a
presentation and critiquing was done which is called Pangsugidadon.
Research 2
Research 2 course curriculum includes a review of Research I topics and concepts, and
writing of new research proposals. Preliminary investigation and testing are done during the
project planning to ensure feasibility of the research study, and a research proposal defense is
held. When a proposed project is approved, project implementation and management is then
started. By the end of project implementation, analysis and presentation of gathered data is
discussed and a research paper is written. Project pitching about the research paper is done and
the curriculum is concluded during an event for oral defense of the research paper.
Research 3
Research 3 is about the finishing touches of research; Paper Writing, Research Sharing,
and Publishing. Students are to finish writing their manuscripts and have this reviewed by their
respective Research Adviser, Research Teacher and Research Unit Head, then they will present
their studies in an Oral Presentation, termed Pagbantala, and defend their study in a Final
Defense. Research 3 also requires the sharing of your research studies to different audiences
such as Project Pitching to people outside of the campus, Poster Presentation (Pagbalandra) to
the Grades 7-11, and Poster/Oral Presentation (Pagwaragwag) in a community research fair
that they organized. Researchers will also be made to conduct seminar-workshops and
mentoring activities, to the lower years of PSHS-WVC to impart knowledge on their field or
study and research as a whole. Finally, the students will have to make their journal-ready papers
for publishing in the school’s very own journal, Publiscience. The review process for
publication is as follows:
Final
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Approval
of
Panelists

Peer
Review

Approval
of
Editorial
Board

Approval
of
Teachers

The Research Committee of Philippine Science High School Western Visayas is the primary reviewers
of all research projects produced by the students. It is headed by the Research Unit Head who oversees
and approves all research work. The Research Teachers are assigned to handle the Research class for
that specific year and grade level. The Research Advisers, having deeper knowledge of a specific field,
guide their advisees throughout their research journey while monitoring their progress .
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LIST OF REVIEWERS AND PANELISTS
Pangsugidadon, derived from the word “sugid” meaning “to tell,” is the title of the research
event in which grade 10 students present their study's findings to a panel which is composed
of three to four panelists per cluster. The panel is composed of a combination of a member of
the PSHS-WVC Research Committee, a Specialization Year Program (SYP) scholar as peer
reviewer and an external panelist.
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Pagbantala, derived from the word “bantala” which means “to announce,” is the title given to
the oral presentation of the various research studies to a panel of experts composed of one
faculty member of the PSHS, one PSHS Alumni, and one External Panelist with expertise on
the cluster they were assigned. The 32 work units were grouped into 8 clusters (Microbiology,
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Research Final Defense was the final presentation of the research study conducted, which
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PREFACE
We are delighted to present to you the second volume of Publiscience, a journal of high
school research studies of first-time researchers. This second volume is a continuation of what
was started during the previous school year, 2017 to 2018, but now being published by a
student-led Editorial Board.
This volume is a compilation of all 29 Science and Technology Research studies of
Batch 2019 of PSHS-WVC. Twenty-nine studies under various fields such as agriculture,
marine biology, microbiology, chemistry, materials science and engineering, and computer
science. It is the culmination of our research journey as students, being an immortalization of
all the hard work and effort we have exerted. These studies are the product of the inquisitive
minds and curious nature that PSHS scholars embody.
Publiscience Volume 2 is divided into 5 clusters based on the Harmonized National
Research and Development Agenda (HRNDA) of the Department of Science and Technology,
namely Health, Climate Change, Industry, Energy, and Emerging Technology (IEET), and
Agriculture, Aquatic and Natural Resources (AANR) that we further divided into
Agriculture/Aquaculture, and Natural Resources. The HRNDA was prepared so that S&T
efforts could be of maximum use in the economic and social benefits for the people, as it is
aligned with the National Economic Development Authority’s AmBisyon Natin 2040: Matatag,
Maginhawa at Panatag na Buhay para sa Lahat. As this agenda served as a guide to some of
the students in the formulation of their research problems, this was used to cluster the research
studies. The different studies were categorized into each cluster in terms of where the purpose
and application of their results were most aligned to.
Through these articles we hope to stimulate the minds of the reader and help them
formulate questions of their own. We also hope that we are able to inspire the young Filipino
scientists in taking the first step of finding the untarnished truth and finishing it by having their
research published.
EDITORIAL BOARD

DEDICATION
This journal is lovingly dedicated to Masakata Ogawa for inspiring the next generation of
young scholars and his untiring promotion of science education.

